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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of the blackout 
of a liquid crystal display by performing a synchronization without 
utilizing a system resetting function at the time of eliminating a 
synchronous deviation when the synchronous deviation is generated in 
the circuit. 

SOLUTION: A slave mode liquid crystal driving circuit outputs gradation 
level signals L1 \ L2' from a control circuit 24 of itself to input them to a 
self- diagnostic circuit 28. Here, they are compared with gradation level 
signals L1, L2 to be inputted from the control circuit 14 of a master 
mode liquid crystal driving circuit as to whether L1=L1\ L2=L2' or not, 
and when they are not matched with each other, the circuit 28 judges 
that a synchronous deviation is generated to invert the logic of a signal 
REFRHB from the circuit 28 whilst they are noncoincident. The 
synchronous deviation is dissolved by the inversion of the logic of the 
signal REFRHB. Then, the synchronous deviation is eliminated by 
inserting an 'H' pulse during a period when a frame signal FRMB to be 
inputted from the master liquid crystal driving circuit to the control 
circuit 24 while the logic of the signal REFRHB is inverted is an 'L\ 
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— A*Stv5 7U— A<f-§-FRMB© TLj ^3^00^^ 
THj ^Vv^SrffAbTV^oT|S)»3XuSr^Ii-5«iE 
EKS**;fcfcc:ifrtt*i:i-S*a«»IIIIS. 

tSa^hD -/WelSS&if ;Lfc# 7 AffilttAKMISIB-? 
-v * * *- Ktt ARftlBl & t ^IfcX ttlSifc© * K- X* 

tWUB^^^^-KRAKttiattttx 

5 l/?{B-%STB%>£Tf7U— A{f-g-FRMB££ 30 
^ LT i'SOa-y =h a -/Hs]?S 1 4 KA* b*CMMBft 

TB*Si057V — ^(g-g-FRMBSrMIB^w — X*— K 
«ABttlHlBo.&ttt.L* IfiCayfD -/MUSS 1 4 ;&> 
feBtPV'X/UflUg-L 1. L2tHJ*.bTlWE^V-^* 
- KRAIBftUKS^afeW-i-S^aSrll*., 
ME* u— X*- KiRASKI&IsIg&tt, _. 
tWE«A«»*-f 5 ymS T B*5J:tf7 U-A{*-5§- 
FRMB^iBc0 3>-h n-/HplSS2 4 KA^ LT&A 

4 36»bBTPU"<>Ht*L 1 ' , L2' ^Hi^LtgSt 
»@fc2 8fcAA'U £©SEWfflI]K2 8fcA*£ix 
SS&fBPgSIU'^HS.-g-L 1, L2t, L I = L 1 ' , L 
2 = L2* Tfc-S/^S^SrJttfcL, :JlWi-Sb4^ 
■«*W3!SX^4CTV^i:U-ClMrtEia»»fiaiS2 8* 
©««R-E-F R H B ffecDHaKfE L, £ 

©At ■§• R E F -R H B ©^S©Sfs : tw i o U-Srjif 

IMB^v-^-'-KttABftiattte. 

tt)IB{t# R E FR'HB LTV 5 Hv ME"? so ■: 



K«AK»igiS*»blWE=« ^ h F-vMh]8&2 4 
■^A* $H5ltriE7 U-Aff^-F RMBAtfttfltrfBAR 
Kj^'f 5 V;/(s^STBOA*^#JtS-&XlRl»XuSr 
#nS-r««iElilttS:«*.fcr t SrW»ti-$«A)B«lil 
S§. 

Iff ] itulEg B^BrlUK 2 8 fi, 

J! 5 ottfedMcMtrottAPJblllB. 
[If #K 7 ] *Jx«xji«JINi i"</ufir*5B^I*S: rt* 
i-53^Ko-/HslKSr#x.fc^7A{R!|^A^fblHl8ST? 

KtKAieiftlHlKt^Xtt^OXW'-y* 
-KttAlE»@fci:#*j***V 

we^* * KttAraniBiKa % 

1 3 *5j;tf*^ 5 >-X3g±S& 1 2 Id* t) ttABtt 
5 VX^STB}oJ:tf7U— A<f-§-FRMB£r:£ 
fifc LT g B© => ^ h n —/HUB 1 4 A^J UTtt ABA 
fflASrffi*i-Si*l!:, r©8£AK»*-f S^Xfg-fg-S 
T BJ3«tU«7U'-A(t-§-FRMBS:BfrfE^ V— X*r— K 
ttAPblBlB'^Stt U Baoayh"n-/uB*i 4*» 
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SIEftlalSg 2 tt, «fitt*tttt«ttR-l«r»RU FW 
»*«S:»^UT, JRftlBKi^WSv^W^STB, 7 
u~ AfifFRMB, ©Pw^WS-i-L 1, L2Sr % * 
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^•swi~sw8-er^?>©«i^S: : fT-pt:v , '5„ 
-=e— K2~m, ^^f swi~4*^yt5t, 3£S 
*ffl^ff «-«StR 1 tftt 9 tttt feHfcSSfiSI 1 3 i>mt¥ 
LTV ^-C5y^4l§l 2X.9fc&Mtof'f$.>if1B 
20 fSTBfci^l/- Afs#FRMB^ttJ7JSH, -ft 
£>©(f-"§-i&sgE©=»>'hn — /HhISSI 4^ AA^tuT* 
SRAM 1 5*J.fctftitf7lH]?gl 6*s»^U «JWBlbffl 
- rttb©fS-§-tt^v- 7*^e-K3 

5„ •■*fc.'3>'hn->Hi*l 4 J:.t), BtPlV"</HB-g-L 
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[000 8] ^. U— 'MftiWfclHI* 3 tt, X-f j/ 

so {|2 2^*f?JhLrv>5fc», fXh'B- /V[e]8S2 4-^© 
{f T Br 'FRMBRlf &e^miHJK 2 8-^©ff-§-F 
RMBfi, -^^^*— K2 A^r^T/feWft-i-SrATJ U, 
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±S 5rfTV \ ttayhP — /H3IS 2 4 V"<^ 
#L1 iL2iSrtii7^LT, g E^»flslSS 2 8 fc(S#L 
1' . L2' i LTA7^bTV^5o -txfc© J: 5 S 
»TlHl^2 8^©«-§-L 1 , L2ti ( -77^*-K2©3 
Vho-/w[eISSl 4^bA73$^T*5 9, (S#L 1, L 
2tLl' , 12' td*ittJ?$tv, -t©^*, SE^W 
40 [5]?Stil7JREFRHB^fi)c$ix, i E©AND[algS 2 
7©-^^A73$^, ^^A^^ttSv-T-xAy-fes/ 
HHI-t AND$ax5i:#»-, -©§ E»WiaiSa*R 
EFRHB £W 7. 9 *— K 2 -^te©^ W— 7**— K 4 — 

[0 0 0 9] &IC01 4Sr#fi?.LTiE!^^fIfi]?S2 8© 

rHj -e, ia^BrieiKajAREFRHB'ii thj a*-t 
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r L j u^vriSATl^tk -?:©^T-7 u— A{f-5§-R R. 
MBiS53i:t)±^2.i:, FFIWW^IQ^ l"Hj frb 
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pW^vfg-§-Ll, L 2©tbfH^'l'*/v£ol^T, Ell 

5 (B) Srffl^TBiPJi-Sc It^^/Hi71/-A{|f 
F RMBii 5 , F 1 ~F 4(D4Is]C0n ^y?^^.{f§-©A^I 

TBI±7U-A<ffFRMBO TLJ ^v;*. i: , &co 
TLJ ^^ t©F B ^r, 1 2 im<D$L± VinJIrftAJjZ 

10 0 1 1 ] f$)©7l. — Afg-g-FRMBCOF 1 (Dfj 

^ 5 V^ff^ST BOIES CO :£± •?{!•§• T\ L 1 = 

("Hj , L2= THJ &mt>£tl. &U1F2C0 I"LJ 
/V^^A73$ix5*-eoSTBfB^-»3i:±?)m-§-T% L 
2C^i3fifet5. F2©^liLl= ' 

THJ , L2= TLJ , F 3 CO B#fiL 1 = TLj , L2 
■= l"L J , F 4<Dt%&~L 1 = . TLJ . L2= IHJ £ 
f 5i5t, S T B CO 1 [El g C03t± 9 -e L 2 CO W<A^ 

[oo i 2i &icmi 5 (a) kssv-c, 

5. flDt^f Ayts' FfftRE S ETB43At)« 

-■iri . l 2 <o n^^v** s^vm^ i mBfflmi&<»- ■ 

ViMik&fmfcte-oX&'Q , ^x-f ^.^W^wfcjfe, 

^7 Aff #F RMBtl Jfto &C0?j£ 

6 fESb* 5 v ^ft-§- s t b <d 3 <d±± <o xmm x 
aMfcu ia#»r[e]iiS2 8©^ta^-r5 v^ki-ki 

10K6TPI«jXH5ia3$il, gE^ttrlsISgm^RE 
F R H B £ i FJjJfcMffl TLJ ifttK g#t>-£«>£TC0;t7 

7 A^filgfblHlSS I C 2~4#AND|hJ?§2 7^KX 

LI, L 2(4lR)^'ft:$h,5^, jfccoiH'^A'S 3 TfiY 
5» 

[0 0 13] 

$ t * U-X copglg l-"</W8^;:K$;X U4S^ ctcm 

*, x .u m ufc g a^wtajsgm^ r e f r h b 
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[0 0 15] 
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FRMBSr^L-CgECO^^hn— /i^|5]^i 4 »r A7J 
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so V ho — /Kh]?S 2: 4 -^ATJ $.HS ntlE7 V— Aff-ig-F R 
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[0 0 17] §£>fc:, MIEm-i-REFRHBSr^Tro* 
d -/UHIBS^X* buIE^ << 5 V^SS^ISi Suffix ^ 

[0018] *fc*«wo^aigitiiHiteii v 

£fc#7A<i«AiPt&ia&^***- K«6B»H«I 

f STBfciO t 7V'-A||fFRMB^UtSBro 20 
3 v> /HslIB l"4 fcXA LTSHMHttttWjSraA-f 
i»^AIElb^-r5>'^{S-§-STB*5«J;Uf7 

^jgttiU |EOayho-;HslKl 4*»fe»PV"<A' 
{§-§-L 1 , L LTHfttE* v— 7**— KiKAiEIBi 

El Suffi* X-=e— : 'K8MMB 

ftHIBtt. iltnE«ftlHB^-f 5V^«*STB*JJ:V7 
u— Aff^FRMB&gB©=:/ hn— ;MII8§2 4U1A 

— 2 '4 ^6>j5giat"<^(B-§-L 1 * , L 2 ' SrtH^) 30 

A73 $ ;h, 5 ItrlBMiN t"</Wf * Li, L 2 t ; L 1 = 
Ll' , L 2 = L2" "-C*)5*»5*»SrJtttU -tvfea 5 

^f[Hl8S2 8^feWfa-§-REFRHB(Df^SSr?F— &<ora 
R<EU r ©fit R E F R H B ©tSlWSKI^ <t o t IrI ' 

buIs^ v-x*~ krabmhi&k:* «triaflr-s-R efr 

HB©»«#RlEL-c'v**n* IWS^^*— Ki£Ai2 
-ifltFRMB© TLJ S3fffl©ra^ rHj s<A<X 

7*T!7 h^^t^^^. 
[0019] fiFfE* U— X*- KHuMOHliatt 

iffifEte#REFRHB©l£a#R<EL-TV''3|B3, Su 

2 4— A^3$tv5WfB7 W-Aff^FRMB&tfi&tuie 
i&iE®j*-f $>-^fg-§-STBOA7^Srfflh$-y:TlRl^X so 



/0 

Tv-^^A^flsSr yirs/ h1-£&Sft<P]$XU'£ft?tB 
-C#s ffiA^*XW&^J&sX7S'^X7 h&ifcZZ. 

[0 020] ^fcMffig EttlfflllB 2 8 fi, ^rWSi^© 

[0 0 2 1 ] SfeK, tfrffifl-g-REFRHB^-C©* 
o -/H£]g&~A7j U WIE<? 5 -s>f&$L%r t t5E= ^ 

M*^ s 7*7S'i>77 hJHSr ft 5. 

[0 0 2 2] 

0-t?fc5. HI 1 fcfc^T, ltiM&f t iCX'7V"(\ 2(± 
*9A«K**HftBl»I C (t^>— *— K) , 3*5«fc 
TJ J 4te#7A«fogJE»)|E]?£ I C X*— K) . 

■J§\ 7f4C PU-f^7i- ^-(f-§--efe5>o 
[0 0 2 3] 4 8 0X24 0 t'f XOMf^ ^7°W 
lK*9A«i*A«»iai&I C 2~4*S3i@^(tfctl, 
ci !7ffi!)^ASi!)lal^ I C 5 & 1 fetufc^ld*5V^ 
T, 7J9Affi!)?SAIEKilHl?S2~4(0 5* > . tKAVftiaK 
2 »4^^A*^>,fr*tv^©* 

m-i-FRMB, RtPll"</HB*Ll. L2Sr, *7^i 
^W— y-t— K}SAKKllHlK3~4 a >7{B!|?0!AIE1& 

7 I -^«t7 WV7fA!)t5' Hi* 6 

[ 0 0 2 4 ] ^icEl 2 Sr#J& A 7 i»MiKAIBIb@K 
©5*>©t^^^~ K2i:^u— 7**— K3 t<0»^*5 

ix- 7*^— K 3 3tm.gr 13, 2 3, ^-fS 
«12, 2 2 . i E^HrlElSg 1 8 , 2 8, =>Vhn- 
/VIUK14, 2 4> t/T7A15, 2 5 , /^WTslSlElH] 
Sll 9, 2 9, ORESSo rll, or 1 2 5^^tx.TV^ 

So 

[0 0 2 5] fcftUKfctt, -7^^*- K»cit)£SKfc 
*'9^«»EAK»ISKfeB:, ie^SrE^l 8, /^/v^ 
■MjEEISS 1 9 . O RESS o- r 11 li^S tft 9 >• ^ 

^2 3R^^( 5yi/«4«2 2'r4^F*f<C5*, R- 
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it, Myfswi~4 «s*>-t-5 1 nmmmiMivi 

$V^38£3&1 2±9«ft«i»^W5>'irflr*STBia- 

n -/HUB 1 4 ± 9 , pgf§ ^-</HS-§-L ltL2t A s ttj 
7j§*U rftbcoff-^;*^— :/^-K3~43oJ;tfn 
^«ttiRK»iaBS5-tt|&*ix5.' 
[0 0 2 6] * U — 7*^e- K^S^tblelBS 3 [4, 
fSW5~8«7U MS2 3M^-f5y/M 
2*Sf$ihLTV>S.fc», =V hn— <M5]gg2 4^co 
STB, FRMBlstli, T7^^-K2*^rjxfc© 
ffi-g-fcA^U «/TRAM2 5S0 5 tH*|fi]SS2 6 SrtbfE 
S-e«*IIHKimA«rtf A7J£*v5 7U-Am-S§-F 
RMB fix 3o}C^-|IS^n, ^CD 1 O^/^/W^ttlEEgg 20 
2 9 0-^<DAA«^^A^$H, lo (4 OR Egg 
o r 2 ICO— *OTA^lffi^^A*$^ roORHJiSo 
r 2 1 ©te©-*WA^^^A^$tu5/^/VXtt]ElE] 
%2 Qro^tOR^^nt^y hn- /MElgg2 4K 

a^j £*k JEfwtero 1 0*5 i a»BriHi& 2 8 ~a7j £n 

5Mi4oTV^ 0 ^fc=>-hn-/WlH]SS2 4d^H 
SS W</Wf -i-L 1 th 2 t SrtiiTj LT, g BttNfflSllg 2 
8WffLl' , L2' i: LTA^tTV^. Jbxgcoi 

— /Ha» 1 4 fefll* Ll, L 2 tfs A* $ tlXts K> . , « 30 
l l , L 21fc-IrT' f -L : '2 ' ^WttMrtfe'-stfOW • 
&B»WfiaKa*REFRHB«S4j«*Jx, ^/V* 
MiElalSS 2 9 O— *©4H^A* <CoTV> 

[002 7] 3 fr#flg LT, *H16^IS©g B» 

**S^ THJ -C, S ISlKdl^J REFRHBt 
THJ #-fc;yh&*L, fs#L 1 i: L 1 ' $5£tfL 2 t L 
2' (D-gcSr, XOR 1~2, NOR l-effV\ •fSJtl^ 

TLJ W</U;6SA*3*l» ■tO«|.T7U- Aft 
■§-FRMB^5t*>±^2,a; s FF10ffi73Qd5 FHJ 

IhJSSINVI, NOREKNOR2, *le]gg I 

NV2T?«j**ix5ll]lSfcJ:9. i B^WftalSSaTJR E 
F R H B «j§Ji 0SSD 1 <o'M3£mmft r L J i %5 4 5- 

Hfria&coN c 9 y&x 9 \^mx^^^—9mm Is- 

N V 2 tttffl-UTV.rS-. r ixttftifii-.S 4 5 IZ±X<D& 



[0 0 2 8] *tc04=lr#fi8LT*|ll£^©^Vv^tt 

h«#RBT«08ft$ix*tjEia.8imAFRPWfl fLj 
*S-feS/>$Hx 71 — Afg-§-FRMB©3t_h9P^ [213 
OgSfWlf0Kffi*REFRHB*SAA*^ ^71/ 
— -kfiHf-F RMB (DiCT 15 "CF F 1 0 ttl73d s l"Lj 

fHj fw/iSts J1M0SSD2O, i!5£[El8SD3 
0, ^V/WlilKlNVl 0, AND0SAND 1 0 
}C £ 5 , jfttEllSD 2 0 ©iiiPtl^D y 1 SJf 
Ih]?§D 3 0 ©JlJg^flSl^-O r Hj /^v-^fS-f- (PW1) 
is*IElH*FRPWJ:5U^)Six<5**i*-3-cv^. 

[0 0 2 9] fcteBI 5 Sr#M U, ^tt^ffiojKAIBIb 

SBI^fSfLl, L2©Hi#t^^;Hcov\t, 
El 5 (B) Sr^Tf&BJ-f So lf-r^/H47U-Aflt 
■§-F RMBi 5 , F 1 ~ F 4 CD 4 IhIO n ^^^(ffOA 

STBf47W-Af»-§-FRMBCO TLj /^^.i:^ &<D 

[0 0 3 0] S^CO^U— A{f-§-FRMB<DF l<D#-<( 

W ? >-^ft-§-STB© 1 0 i ©&Ji 0 ft -S--C, L 1 = 
THJ , L2= THJ ^tCF 2 CO rLj v< 

^^A^$^s^-ewsTBft-^-co5i:±i3ffi-i-T-, L 

2 0V"</^5S;^i--5 0 ^P*> F2©Nfl4Ll=' 
■^fHi^^Ji^^Cfel^-- E-3-<0,^.f*L^^,,cr-!Lj,v,--., L 2 - 
.= TLJ , .F 4-OI*(4L 1 = TLJ., L2= Tjij i"g- 

•5i-5 t-x S TBCD 1 IhI g ©S:_h 19 'fi-2'cov^uass 

[0 0 3 1] 5 (A) ^C*3V^T > 7V-AjlfF 

RMBtry-rx (ni) sWftofcli^fcovvriMi-t- 

5o SUC^f A y t y HI §R E S E T B A 9 > 
Ll, L2Clt'f^^S 1 C0^l±, ?«BBSgf!)lH]^CD 

ot^jhofcfejc:, YWA**7 (77^^771-) i: 
)&oT*5 5, ^CD-^-T^^S 2£Jl|*Ht:yta**s*>'i* 
5. -tUS 2CO^-Vffl^?©'p-e, ;^XNl*7l/- 
AfB-i-FRMB^l^/U^^ofc^-, ^co?^SElfJ^ 
$ V^ft-?- STB©3 ©Sr± 5 "CWJIBX K#38£ b> 
§S^»f[H]SS2 8©^ta^-r5V^K l~Kl 0©K6 
■e. L l^Ll' f<C!9, IEt»2 8©tb73RE 
FRHBJC TLJ s<Jl'Xi§^rp*M&.V. g*©/^^*! 
IElH]?S.2:9CD-^tCA7^ $tUv: r.<D^^ffi3EIaIK2 9 
.OftO-*CAASh5 7 V- AfS^F RMBOST9 
T\ 04- (B) CO ( P W 1- ) ; 0. i- , /^^.^jE 

..Hfta*'F r p wtciiM nissh 3,-o ©gig^ra^© 
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A{H§-FRMB£©ORE]ggo r 2 HzAfiZtl. 
ORB&o r 2 1 ©ffi^-efeS^V hP-^0^2 4»d 
Afl-f-FRMBlC THJ 1 

iijq $ *u §'#ro=yfo -^nass 2 4 ©pgfi i^</Wg 

^©IM * ^©JfcfigaW jt. * ^_ k 2 ©pgn U-<^ff-g- 

©im t> frvwm i «? + 1 m*. flr»i, 1 ' , l 2 ' 

tt, TLJ . TLj ifc5;6S x ft;OK7©#^5^T? 
L i #L 1 ' » L2^L2' fc**rR»lj6SXu-CV*5fc. 
fc x 7l/-A§fFRMB©F4©4T9t > 
JESSS2 i9d»P)ffTJf THJ ><A'Xi*+ 1 iiJP^tv (PW 10 

*-e/-?/U^MlE|i]SS2 92>>ib IHJ lilAPS 
tb-C (PW3) % raJWflsStb*. f^TOTuD*?.** 
ffiA'ffttlBllS 2 ~ 4 © y ir y b £fr 5 i t ft < , I5I38X 

[0 0 3 2] &fc;$3g9i©|g 2 ©HfcJlSIBKiov^-cBffi 

etl^CT-fcf5, -5r©^.BJl4^iiSi-5c 0 6(4^ ©^2 
©HJSia&fcSSttS-?-***-— K2 ir^U— X^e— K3 
t ©#^*J j:OSWBB«*:5^-H"efc 9 > El 7 "Ct^t 
5 £ 5 l-A>K*:|*:EE88 2 9©fllf£i:, ORHlKo r2 
l*5«fctFo r 2 2fc«fc!K -e**^e— K2 d^AT} £*u 
3JMMHH>>-f SJ'* r «*STBi:7>— AMFRM 
B t^;W^MjE[lis&2 9 0ffl^MASKtOR$hT 
= ^ > a -/MUSS 2 4 tc A7J $ frZffiffc t o T V "> 5 

&Mt&*<j8y2 i-^^^©*^Mflg©*^w-i&fc- - 

[0 0 3 3] 7 4r#RP.L^^iS?l?flSmt5it?)^^ 

ft #r b -e^jBHtsax, /-t^nijEiaisaj'itjMA s k*4 

TLj tii^ot*?, gfittWflUB&tHAREFRH 
B© TLj /^/^MiElHl^ai^MASKdS I"HJ t 
^©7 u— -Mg-§-F RMB©:£-L9 "C^/V^ttlE 
[HE&ttJ7JMA S Kd 5 THj TLJ fcfcS «fc 5 KlftEft 

[0 0 3 4] &KEI8 Sr#figU r ©^ 2 ©Hlfe^lffi© 

StWl^Ko^TRWtS. -4*5. H8 (B) \Z7jk 

K2-effi^$*v5Pafpw"<^m^-L i. l 

2©S)^t-r^;H:o^TI±> El 5 (B) tc^i"^ l © 

8 (A) fc*5V>t\ 71/- Afs^-FRMBJC/^X (N 

■fey h{f-5§-RESETB#SA9x LI, L 2 © 1 * 
/u#S l©Wfi» *ftKittiai8©«])5MbB*WK:*o--C*J so 



/4 

•5, &i§f^;*XW^©*>S>otBS.ii:©fc©U:, Y 
^yvs isifeteYmtift^hteZc -t its 2©^->- 

^©'P-Cx >^XN1^7U— Aflt-g-FRMBkll/'* 
fcCStflWKl** S.ymSTBO 
3 ©3t± 9 t?Pl^X L> § E^0r ESS 2 8 ©& 

tU^'f 5y^Kl~Kl 0©K6t\ L 1 * L 1 ' ifc 
9, 1=3 S^^f @SS 2 8 ©ttSTJ REFRHBt TLJ /^v 

^«*as«4feL-» iJr©><>^»jEiaB62 9©-^»-a 

^J§^ r©/<^ttiEIllK2 9 0ffl*MSAK^ 

fHj t^!), WflvOORllljgo r 2 1, or 22 
©tti^a 5 THJ t ?i 9 , -r^.^^e— K2^feA73$^5 
5 ^^ft-i-S TBt7 U-A(t-§-F RMB 
O/D j'^liay hn— /V|5]8g2 4 tcf4A7J$H^</\ 

^i^k 7 ©*>r 5 v^-eifliJB^flfcSc L-i amsfiHiss 2 8 

©ffl;£REFRHB# THJ t i » : ^^*CEiaK 
2 9©tB7JMSAK^5 TLj t ft 9 > a/ho-^EK 
2 4^f±T^^ i E~ K*»b©«?SieSd^'i' $^^ft-§-s 
TBi:7V'-AiffFRMBO^ny^iSA*$H« ii 
^©ft^t^-f-s,, «o-C{STJx©*9^.fll«*»»ia 
!&2~4©y-fes' hSrtT5-t'fc<> ID^XuSr^-C 

9 v X9 -y9Tt7 V S'ixS 1 1 trE»i?# 5 i 5 
5. 

[0 0 3 5] ^(c^Sn©HS3'©3RWtt«rBiaBt:#RR 
LTlftPJi-S. r©8-3©30fc?l*«#jBffl£ft5«A« 
^Stt, «5fea«t LTfftBJ LfcEl 1 2tl5l«T'fc . 
•9. -troa^tt^JH-rSo EI9fi-©»3©||Jt^*gJ- 

Sr^^-f fc-5-©*^3^ h D-/H3SS 2 4 »cA7J$ttT 

v**j»; '*sj:tj«aa»wfiHitt©m*R'EFRHB*s-t*t 

?ti<D f>f$^«48l2 A73 $ tut: V 5 j£ Bfc 
01 3 icjptftSlfflffwi)* i HWCftcTV^. 
[0 0 3 6] EllOfi, r©M3©HJgff^©=^ ho 
-/HhIIS 2 4 Id rtj^ § tlX V ^5 Pg^ w<>H»#*&» 3 
- 1 ©*6RB8«S:5%i-ia-C*> 5. P^l@ u^</Kt*«ife# 3 
1 tt. El l 1(B) ©L 1 , L 2©tbf^©f-'C ^^Sr^ 

H]Sg©ttl7JREFRHB©AND^ST*W»3'fli$H, ?k 
©^IEW)^^ 5 yy'm^STB<O±±<0 Tff-f-L 1 = 

THj , L2= THJ ©4fclBK*S-(Bll-l' (B) ©F 

Do 

[0 0 3 7] tfa-Ell 1 (A) ^r*5V^T > 
FRMBC/'f X (N1) ^*ofe|&^trol>Tl&W-t- 
5« ftlDi-^x A y fe y fm#R E S ETBi s A9 > 
L l r L-2 ©ltV^^S 3:©Mtt; ■•ffifiKttlHllS© 
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is 

■Y 5 Vi/ff S T B W 3 <D&± «3 T-^X l^S$g£ U 
SB^»rlH]BS2 8©^ttl^-<5>'^Kl~Kl 1©K6 
■C. Ll^Ll* iftt), SB^»fIa]|?S2 8©m^>RE 
FRHBK TLJ /^v^m-§-^*L.v g#«03^>n 
-/Hh]S§2 4&tf*-f H>-?&±&2 2\ZZ.<D&-E&m 
til^REFRHB^A^$^-5{t!l> ttCit©*7Ai 

(D*J»|hI8S— It-^fAyty Ym^r<0 THJ ^*:<£>£ 

s§2~4co^iiif^f±y-fey hJW:t^<, rnsix 

[0 0 3 8] 

ISlMXU'a^gdkU ISl^Xu-Sr^ 

? h a* -e£3o Sfc8i-'©ll^iiBfe.fci* 

@BSS#-CiaiJI8'fb«rtT.5«J«i:U*:fc»; itOi?A 
«*Kft|ElKrcS:|B»lft-r**SI^*<. 
^SElblHlSg I .CWSrSHJfcfc* ri'aWWafcHJAREiF R 

R E F R H B N c h *—Zfy £ W VtfS/Fg 1 1£ 

[mil ©i?ifc3»tB^ja[ffl$ixa«fia* 

[0 2] **MOJB^fcSt«^«SrfftWi-«*: : *Oia-C 

[S3] #*l£7£flgro g 5IW9f ESS 2 8 oflljS *s i tfft 
f£«rR0W-5ifc«>©ia-c*>S. - - 
[04] 02 tSH-JB 1 Ojdfc»«^>>^y*|jEHte 2 

[05] mi vMffimi&iz&vzmmx^mwjtt*®. 

[0 6] **WOJB2©kJt»)iilSrlftWi^5fc»OB|-C 

[07]06 K^-Tfl 2 <Dn&te&<0></^MjEEi& 2 
9 o«j5fc*s J:tFW)^Srlft0J-rsfc«)CD;0T'fe2>. 



(9) 

is 

[08] ^2©H«S?i0fi§t*5^5|B»Xu«|^»^S:ltt 

im9] *%wcom3(DmmKm*®.w-rz>tz)b<D%i-? 
Jfc*. 

[010] m3©H«g^w*Jtt5Pg|BW-<;HS-g-*4 

HO«ttBB«Sr*-t-B|-C**o 
[011] »3©*lt»«fc*ilt5ISIJMXH»«l»f^Sr 

[012] %X0«iMblelEg#&ft3nstt£&3*& 
io to- MSr^-r0t?fc5o 

[013] «*olS*«»ISK*rttWi-afc'«)©B|-C*> 

[014] t¥5fe©S$SSB«ililK©ia^»rlHl8S2 8©1 
j**s J: T/li#SrlftW-f- 5 fc#>©0-Cfc 5. 

[015] tt*0ttA^le]BK::l3lt£l3*BXuftfeHl 
f^SrlftWi-5fc*©.0-C*);5. 

1 ifoftx^XW 

2 *9Afla**JB»iaKl C (-^^^— *-K) 

20 3-4 #9A«tt*WftEKl C Oaw-^-K) 

5 D ?fiHft&|g||)lB]& I C 

6 -^f Ay-feyKit 

7 c py-r>^7^— ^ft-g- 

12, 2 2 ^^*y^^s& 

13,. 2 3 

14, 2 4 hn- -/V-IUSS 

15, 25 A 

17, 27, AND 1 0 , AND 2 0 , AND 3 0 , A 

30 18, 2 8 iB^rESS 

1 9,- 2 9 ■ v^v^ffljE@^ - : - : - * 

3 1 M^>Ht-*3B£« 

o r 1 1 , orl2, or21, or22 OR HISS 

XOR1, XOR2 XORIhIK 

NOR1, NOR2 NORlH]g& 

FF1, FF10, FF11, 7!i 

INV1, INV2, INV10 ^>v*— *E]& 

Dl, D10, Dll, D20, D30 »J£[U&S 

N c h " NSMO S^7 ^y"y^ $ 

40 doofb' ^ymti 

STB ?KfBlEI6^^ ^ ^ 
FRMB 7U-^(if 
LI., L2 -e^^^E—KPSW^^iS* 
' tl' , L2' ^ u-y^e- KRHPI u^WI* 
R E F R H B § B» Wf 08§a^ 
RESETB WfAJjfey hfS* 
FR'PW, MASK ^^^IE@SSi±l^ 

n i y^x 
so k i — k 1 1 ?a a***u*.>f ^ 
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S2 - 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 13 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. The gradation level signals L1 and L2 are outputted from the self control 
circuit 14, and it sends out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid crystal 
drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB into 
the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2\ input into 
the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=LT and ] whether it is L2=L2' and these are not in agreement. In the control 
approach of the liquid crystal drive circuit which cancels synchronous gap by reversal of the logic of this 
signal REFRHB The control approach of the liquid crystal drive circuit characterized by inserting the 
"H" pulse between the "L" periods of the frame signal FRMB inputted into said control circuit 24 from 
said master mode liquid crystal drive circuit, and canceling synchronous gap while the logic of said signal 
REFRHB is reversed. 

[Claim 2] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 1 3 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. The gradation level signals L1 and L2 are outputted from the self control 
circuit 14, and it sends out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid crystal 
drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB into 
the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2\ input into 
the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=L1' and ] whether it is L2=L2' and these are not in agreement. In the control 
approach of the liquid crystal drive circuit which cancels synchronous gap by reversal of the logic of this 
signal REFRHB While the logic of said signal REFRHB is reversed, The control approach of the liquid 
crystal drive circuit characterized by stopping the input of said frame signal FRMB inputted into said 
control circuit 24 from said master mode liquid crystal drive circuit, and liquid aforementioned ****** 
timing signal STB, and canceling synchronous gap. 
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[Claim 3] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 1 3 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. The gradation level signals L1 and L2 are outputted from the self control 
circuit 14, and it sends out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid crystal 
drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB into 
the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2\ input into 
the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=L1' and ] whether it is L2=L2 T and these are not in agreement. In the control 
approach of the liquid crystal drive circuit which cancels synchronous gap by reversal of the logic of this 
signal REFRHB Said signal REFRHB is inputted into said timing generator and control circuit of all 
column side liquid crystal drive circuits. The control approach of the liquid crystal drive circuit 
characterized by canceling synchronous gap by resetting said timing generator and said gradation level 
signal generator built in said control circuit. 

[Claim 4] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 1 3 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. It has a means to output the gradation level signals L1 and L2 from the self 
control circuit 14, and to send out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid 
crystal drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB 
into the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2\ input into 
the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=L1' and ] whether it is L2=L2' and these are not in agreement. In the liquid 
crystal drive circuit equipped with a means to cancel synchronous gap by reversal of the logic of this 
signal REFRHB While the logic of said signal REFRHB is reversed in said slave-mode liquid crystal drive 
circuit, The liquid crystal drive circuit characterized by having the amendment circuit which inserts the 
"H" pulse between the "L" periods of the frame signal FRMB inputted into said control circuit 24 from 
said master mode liquid crystal drive circuit, and cancels synchronous gap. 

[Claim 5] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 13 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. It has a means to output the gradation level signals L1 and L2 from the self 
control circuit 14, and to send out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid 
crystal drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB 
into the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2', input into 
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the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=LV and ] whether it is L2=L2* and these are not in agreement. In the liquid 
crystal drive circuit equipped with a means to cancel synchronous gap by reversal of the logic of this 
signal REFRHB While the logic of said signal REFRHB is reversed in said slave-mode liquid crystal drive 
circuit, The liquid crystal drive circuit characterized by having the amendment circuit which is made to 
suspend the input of said frame signal FRMB inputted into said control circuit 24 from said master mode 
liquid crystal drive circuit, and liquid aforementioned ****** timing signal STB, and cancels synchronous 
gap. 

[Claim 6] Said self^test circuit 28 is a liquid crystal drive circuit given in any of claim 4 characterized by 
equipping the last stage with an inverter thru/or claim 5 they are. 

[Claim 7] A master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits equipped with the control circuit in 
which each builds a gradation level signal generator. While said master mode liquid crystal drive circuit 
generates liquid crystal drive timing signal STB and the frame signal FRMB with an oscillator 1 3 and a 
timing generator 12, inputs them into the self control circuit 14 and outputs a liquid crystal drive output 
This liquid crystal drive timing signal STB and the frame signal FRMB are sent out to said slave-mode 
liquid crystal drive circuit. It has a means to output the gradation level signals L1 and L2 from the self 
control circuit 14, and to send out to said slave-mode liquid crystal drive circuit. Said slave-mode liquid 
crystal drive circuit While inputting said liquid crystal drive timing signal STB and the frame signal FRMB 
into the self control circuit 24 and outputting a liquid crystal drive output Gradation level signal Llfrom 
control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2\ input into 
the self-test circuit 28, and are inputted into this selMiest circuit 28, The logic of the signal REFRHB 
from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has arisen, 
when it compares [ L1=L1' and ] whether it is L2=L2' and these are not in agreement. In the liquid 
crystal drive circuit equipped with a means to cancel synchronous gap by reversal of the logic of this 
signal REFRHB Said signal REFRHB is inputted into said timing generator and control circuit of all 
column side liquid crystal drive circuits. The liquid crystal drive circuit characterized by having a means 
to reset said timing generator and said gradation level signal generator built in said control circuit, and to 
cancel synchronous gap. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal drive circuit which builds in 
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control circuits, such as Display RAM, and the display RAM address, a gradation arithmetic circuit, and 

its control approach about a liquid crystal drive circuit. 

[0002] 

[Description of the Prior Art] recent years and PDA (Personal Digital Assistants portable information 
terminal) etc. — **** — since importance is attached to low-power-ization, control circuits, such as 
Display RAM, and a display RAM address circuit, a gradation arithmetic circuit, are made to build in the 
column side liquid crystal drive circuit of a liquid crystal display, and development of the technique of 
attaining low-power-ization of the equipment which uses this liquid crystal display is furthered. A liquid 
crystal display display is performed combining the output of the liquid crystal drive circuit for a gradation 
display such whose a drive circuit of a liquid crystal display is a column side liquid crystal drive circuit, 
and the output of the Rhine selection liquid crystal drive circuit which is a low side liquid crystal drive 
circuit. 

[0003] There are the 2 modes of a master mode and a slave mode in a column side liquid crystal drive 
circuit, in a master mode, a built-in oscillator is operated and a synchronizing signal is transmitted to a 
slave-mode liquid crystal drive circuit and a low side liquid crystal drive circuit. Since each column side 
liquid crystal drive circuit builds in Display RAM, the control circuit, etc, the control circuit of each 
slave liquid crystal drive circuit has the control circuit of a master liquid crystal drive circuit, and the 
composition of taking a synchronization, based on the synchronizing signal from a master liquid crystal 
drive circuit. However, if an outpatient department noise etc. rides on a supply signal line from a master 
liquid crystal drive circuit and a slave liquid crystal drive circuit judges this noise to be a signal 
accidentally The column side liquid crystal drive output value which synchronous gap arose in actuation 
of the gradation arithmetic circuit of the control circuit between a master and a slave etc., and was 
generated from the gradation arithmetic circuit, The abnormalities in a display of the liquid crystal 
display panel of vertical Rhine for the output continue by the slave drive circuit where the master drive 
circuit and the synchronization shifted [ the liquid crystal display display expressed with a difference 
with the low side liquid crystal drive output value outputted based on a liquid crystal gradation level 
signal ]. 

[0004] The gradation level signal which such synchronous gap is generated by the control circuit of a 
master side, and is transmitted to a low side liquid crystal drive circuit, From the ability to judge by the 
comparison with the gradation level signal of a slave liquid crystal drive circuit respectively generated by 
the control circuit, in the conventional liquid crystal drive circuit Synchronous gap is judged in the self- 
test circuit in a slave liquid crystal drive circuit, and it is supposed that a system-reset signal is supplied 
to all slave liquid crystal drive circuits from the judged slave liquid crystal drive circuit, all the liquid 
crystal drive circuits by the side of a column are initialized, and synchronous gap will be canceled. 
However, in order to perform this initialization, the problem that a liquid crystal display display carries 
out a blackout for a moment arises. Hereafter, this is explained in full detail. 

[0005] Drawing 12 is the block diagram showing an example of the conventional liquid crystal display. In 
the configuration in which three column side liquid crystal drive circuits 2-ICs 4 were established in the 
liquid crystal display 1 of 480x240 size, and one low side liquid crystal drive circuit IC 5 was established 
The liquid crystal drive circuit 2 is set as a master mode among the column side liquid crystal drive 
circuits 2-4, and other column side liquid crystal drive circuits 3-4 are set as a slave mode. The liquid 
crystal drive circuit 2 of a master mode The external resistance R1 for an oscillation is connected, and 
an internal oscillator is operated. Liquid crystal drive timing signal STB, the frame signal FRMB, and the 
gradation level signals L1 and L2 The column side slave-mode liquid crystal drive circuits 3-4, It has 
composition supplied to the low side liquid crystal drive circuit 5, and the self-test circuit output 
REFRHB has connected mutually each column side liquid crystal drive circuits 2-4. Moreover, the CPU 
interface signal 7 and the system-reset signal 6 are inputted from the outside. 
[0006] Next, with reference to drawing 13 , the configuration and connection relation between the 
master mode 2 of the column side liquid crystal drive circuits and a slave mode 3 are explained. The 
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master mode 2 and the slave mode 3 are equipped with oscillators 13 and 23, timing generators 12 and 
22, the self-test circuits 18 and 28, control circuits 14 and 24, display 15 and RAM 25, and output 
circuits 16 and 26. 

[0007] In addition, in fact, although it becomes unnecessary [ the self-test circuit 18 ] and becomes 
unnecessary [ an oscillator 23 and a timing generator 22 ] in the column side liquid crystal drive circuit 
specified as the slave mode, since the same liquid crystal drive circuit is used, switches SW1-SW8 are 
performing these change-overs in the column side liquid crystal drive circuit specified as the master 
mode. In a master mode 2, if switches 1-SW 4 turn on, liquid crystal drive timing signal STB and the 
frame signal FRMB are outputted from a timing generator 12, these signals will be inputted into the self 
control circuit 14, display RAM 15 and an output circuit 16 will operate [ the oscillator 13 with which the 
external resistance R1 for oscillators was attached will operate, ], and a liquid crystal drive output will 
be performed. Moreover, these signals are supplied also to the low side liquid crystal drive circuit 5 
shown in a slave mode 3 and drawing 1 2 . Moreover, from a control circuit 14, the gradation level signals 
L1 and L2 are outputted, and these signals are supplied to a slave mode 3 and the low side liquid crystal 
drive circuit 5. 

[0008] Since switches 5— SW 8 turned off the slave— mode liquid crystal drive circuit 3 and the oscillator 
23 and the timing generator 22 have stopped, The signals STB and FRMB to a control circuit 24, and the 
signal FRMB to the self-test circuit 28 These signals were inputted from the master mode 2, the display 
RAM 25 and the output circuit 26 were operated, and the liquid crystal drive output was performed, and 
the gradation level signals L1 and L2 were outputted from the control circuit 24, and it has inputted into 
the seHHiest circuit 28 as signal L1' and L2\ As mentioned above the signals L1 and L2 to the self-test 
circuit 28 It is inputted from the control circuit 14 of a master mode 2, and signals L1 and L2 are 
compared with LV and L2\ Consequently, while AND is carried out to the system-reset signal which the 
self-test circuit output REFRHB is generated, is inputted into one side of self AND circuit 27, and is 
inputted into another side This self-test circuit output REFRHB has composition supplied to a master 
mode 2 or other slave modes 4. 

[0009] Next, with reference to drawing 14 , the configuration and actuation of the selfHiest circuit 28 
are explained. If, as for the self^test circuit output REFRHB, "H" is set by "H", the set signal S 
performs coincidence of a signal L1 t L1\ and L2 and L2' by XOR 1-2 and NOR1 and any or an inequality 
occurs If "L" level is inputted into the data D of Philip FUROPPU FF 1 and the frame signal RRMB 
starts in the condition By the circuit where this output consists of a delay circuit D1, an inverter circuit 
INV1, NOR-circuit NOR2, an N-channel MOS transistor Nch, and a pull-up resistor RU by setting the 
output Q of FF1 to "L" from "H" The self-test circuit output REFRHB is constituted so that it may be 
set to "L" for a time delay of a delay circuit D1 . 

[0010] Next, with reference to drawing 15 , synchronous gap occurs in the conventional liquid crystal 
drive circuit, and actuation until this gap returns is explained. The operating cycle of the gradation level 
signals L1 and L2 first outputted by the master mode 2 is explained using drawing 15 R> 5 (B). As for 1 
cycle, the frame signal FRMB serves as 1 cycle in four inputs of a low pulse signal of F1-F4, and, as for 
liquid crystal drive timing signal STB, 121 times of standup signals are inputted between the "L" pulse 
of the frame signal FRMB, and the following "L" pulse. 

[001 1] When the "L" pulse is inputted to the timing of F1 of the first frame signal FRMB, the level of L2 
is reversed with the standup signal of an STB signal until L1= "H" and L2= "H" are outputted and then 
the "L" pulse of F2 is inputted by the 1st standup signal of liquid crystal drive timing signal STB. 
Henceforth, at the time of F2, the level of L2 is reversed in the 1st standup of STB so that it may be 
called L1= "L" and L2= "H" at L1= "L", L2= "L", and the time of F4 at L1= "H", L2= "L", and the time 
of F3. 

[0012] Next, in drawing 15 (A), the case where a noise (N1) rides on the frame signal FRMB is explained. 
The system-reset signal RESETB enters first, it has become the initialization time amount of a liquid 
crystal drive circuit in between for 1 cycle [2 / L1 and / L ] S1, Y output serves as OFF (blackout) for 
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flicker prevention of a liquid crystal display display, and Y output turns into a display ON output after the 
following cycle S2. In the ON output of S2, a noise N1 to the frame signal FRMB In and the 1 pulse . 
****** case Synchronous gap occurs in the standup of 3 of the following liquid crystal drive timing 
signal STB. Synchronous gap is detected by K6 of the detection timing K1-K11 of the self-test circuit 
28, the self-test circuit output REFRHB serves as a predetermined period "L", and all the column side 
liquid crystal drive circuits 2-ICs 4 also including self are reset and initialized by AND-circuit 27 grade. 
Therefore, although the gradation level signals L1 and L2 are synchronized, in the following cycle S3, Y 
output becomes off and they serve as ON after the following cycle S4. 
[0013] 

[Problem(s) to be Solved by the Invention] When a noise rides on a frame signal as mentioned above and 
synchronous gap arises in the gradation level signal of a master and a slave, suppose the conventional 
liquid crystal drive circuit that it initializes by transmitting the seHHiest circuit output REFRHB which 
detected synchronous gap to all other column side liquid crystal drive circuits, and resetting all column 
side liquid crystal drive circuits, and synchronous gap is canceled. If all column side liquid crystal drive 
circuits are initialized, in order to prevent a flicker of Display RAM and the liquid crystal display display 
between the initialization time amount of a control circuit, the display off output worked, and it had 
troubles, like there is a possibility that it may be incorrect-judged as display failure while the blackout of 
the liquid crystal display display will be carried out to there being no system-reset input of normal for a 
moment and it became offensive to the eye. 

[0014] This invention is made in order to solve this trouble, synchronous gap produces it in the 
gradation level signal of a master and a slave, and also while canceling this synchronous gap, it aims at 
offering the liquid crystal drive circuit as for which a liquid crystal display display does not carry out a 
blackout, and its control approach. 
[0015] 

[Means for Solving the Problem] As for the control approach of the liquid crystal drive circuit of this 
invention, a master mode liquid crystal drive circuit, an unit, or two or more slave-mode liquid crystal 
drive circuits consist of column side liquid crystal drive circuits where each was equipped with the 
control circuit which builds in a gradation level signal generator. While said master mode liquid crystal 
drive circuit generates liquid crystal drive timing signal STB and the frame signal FRMB with an 
oscillator 13 and a timing generator 12, inputs them into the self control circuit 14 and outputs a liquid 
crystal drive output This liquid crystal drive timing signal STB and the frame signal FRMB are sent out 
to said slave-mode liquid crystal drive circuit. The gradation level signals L1 and L2 are outputted from 
the self control circuit 14, and it sends out to said slave-mode liquid crystal drive circuit. Said slave- 
mode liquid crystal drive circuit While inputting said liquid crystal drive timing signal STB and the frame 
signal FRMB into the self control circuit 24 and outputting a liquid crystal drive output Gradation level 
signal Llfrom control circuit 24 which is self, and said gradation level signals L1 and L2 which output L2', 
input into the self-test circuit 28, and are inputted into this self-test circuit 28, The logic of the signal 
REFRHB from said self-test circuit 28 is reversed between inequalities noting that synchronous gap has 
arisen, when it compares [ L1=L1' and ] whether it is L2=L2' and these are not in agreement. In the 
control approach of the liquid crystal drive circuit which cancels synchronous gap by reversal of the 
logic of this signal REFRHB While the logic of said signal REFRHB is reversed, it is characterized by 
inserting the "H" pulse between the "L" periods of the frame signal FRMB inputted into said control 
circuit 24 from said master mode liquid crystal drive circuit, and canceling synchronous gap. Therefore, 
it is not necessary to reset the whole system, synchronous gap can be canceled, and it is lost that the 
blackout of the liquid crystal display display is carried out. 

[0016] Moreover, while the logic of said signal REFRHB is reversed, it is characterized by stopping the 
input of said frame signal FRMB inputted into said control circuit 24 from said master mode liquid crystal 
drive circuit, and liquid aforementioned ****** timing signal STB, and canceling synchronous gap. 
Therefore, it is not necessary to reset the whole system, synchronous gap can be canceled, and it is 
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lost that the blackout of the liquid crystal display display is carried out. 

[0017] Furthermore, said signal REFRHB is inputted into said timing generator and control circuit of all 
column side liquid crystal drive circuits, and it is characterized by canceling synchronous gap by 
resetting said timing generator and said gradation level signal generator built in said control circuit. 
Therefore, it is not necessary to reset the whole system, synchronous gap can be canceled, and it is 
lost that the blackout of the liquid crystal display display is carried out. 

[0018] Moreover, as for the liquid crystal drive circuit of this invention, a master mode liquid crystal 
drive circuit, an unit, or two or more slave-mode liquid crystal drive circuits consist of column side liquid 
crystal drive circuits where each was equipped with the control circuit which builds in a gradation level 
signal generator. While said master mode liquid crystal drive circuit generates liquid crystal drive timing 
signal STB and the frame signal FRMB with an oscillator 13 and a timing generator 12, inputs them into 
the self control circuit 14 and outputs a liquid crystal drive output This liquid crystal drive timing signal 
STB and the frame signal FRMB are sent out to said slave-mode liquid crystal drive circuit. It has a 
means to output the gradation level signals L1 and L2 from the self control circuit 14, and to send out 
to said slave-mode liquid crystal drive circuit. Said slave-mode liquid crystal drive circuit While inputting 
said liquid crystal drive timing signal STB and the frame signal FRMB into the self control circuit 24 and 
outputting a liquid crystal drive output Gradation level signal Llfrom control circuit 24 which is self, and 
said gradation level signals L1 and L2 which output L2', input into the self-test circuit 28, and are 
inputted into this self-test circuit 28, The logic of the signal REFRHB from said self-test circuit 28 is 
reversed between inequalities noting that synchronous gap has arisen, when it compares [ L1=L1' and ] 
whether it is L2=L2* and these are not in agreement. In the liquid crystal drive circuit equipped with a 
means to cancel synchronous gap by reversal of the logic of this signal REFRHB While the logic of said 
signal REFRHB is reversed in said slave-mode liquid crystal drive circuit, It is characterized by having 
the amendment circuit which inserts the "H" pulse between the "L" periods of the frame signal FRMB 
inputted into said control circuit 24 from said master mode liquid crystal drive circuit, and cancels 
synchronous gap. Therefore, it is not necessary to reset the whole system, synchronous gap can be 
canceled, and it is lost that the blackout of the liquid crystal display display is carried out. 
[0019] Moreover, while the logic of said signal REFRHB is reversed in said slave-mode liquid crystal 
drive circuit, it is characterized by having the amendment circuit which is made to suspend the input of 
said frame signal FRMB inputted into said control circuit 24 from said master mode liquid crystal drive 
circuit, and liquid aforementioned ****** timing signal STB, and cancels synchronous gap. Therefore, it 
is not necessary to reset the whole system, synchronous gap can be canceled, and it is lost that the 
blackout of the liquid crystal display display is carried out. 

[0020] Moreover, said self-test circuit 28 is characterized by equipping the last stage with an inverter. 
Therefore, low consumed-electric-current-ization is still attained. 

[0021] Furthermore, it is characterized by having a means to input said signal REFRHB into said timing 
generator and control circuit of all column side liquid crystal drive circuits, to reset said timing generator 
and said gradation level signal generator built in said control circuit, and to cancel synchronous gap. 
Therefore, it is lost that it is not necessary to reset the whole system, can cancel synchronous gap, and 
the blackout of the liquid crystal display display is carried out by easy circuitry. 
[0022] 

[Embodiment of the Invention] Hereafter, the 1st operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is drawing showing an example of the equipment configuration of the 
liquid crystal display with which the 1st operation gestalt of this invention is applied. For the column side 
liquid crystal drive circuit IC (master mode), and 3 and 4, as for the low side liquid crystal drive circuit IC 
and 6, in drawing 1 , the column side liquid crystal drive circuit IC (slave mode) and 5 are [ 1 / a liquid 
crystal display and 2 / a system-reset signal and 7 ] CPU interface signals. 
[0023] In the configuration in which three column side liquid crystal drive circuits 2-ICs 4 were 
established in the liquid crystal display 1 of 480x240 size, and one low side liquid crystal drive circuit IC 
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5 was established The liquid crystal drive circuit 2 is set as a master mode among the column side liquid 
crystal drive circuits 2-4, and other column side liquid crystal drive circuits 3-4 are set as a slave mode. 
The liquid crystal drive circuit 2 of a master mode The external resistance R1 for an oscillation is 
connected, and an internal oscillator is operated. Liquid crystal drive timing signal STB, the frame signal 
FRMB, and the gradation level signals L1 and L2 The column side slave-mode liquid crystal drive circuits 
3-4, It has the composition that have composition supplied to the low side liquid crystal drive circuit 5, 
and the CPU interface signal 7 and the system-reset signal 6 are inputted from the outside. 
[0024] Next, with reference to drawing 2 , the configuration and connection relation between the master 
mode 2 of the column side liquid crystal drive circuits and a slave mode 3 are explained. The master 
mode 2 and the slave mode 3 are equipped with oscillators 13 and 23, timing generators 12 and 22, the 
selfHiest circuits 18 and 28, control circuits 14 and 24, the display rams 15 and 25, the pulse 
amendment circuits 19 and 29, and OR circuits or1 1 and or12. 

[0025] In addition, in fact, although it becomes unnecessary [ the self-test circuit 18 the pulse 
amendment circuit 19, and OR circuit or1 1 ] and becomes unnecessary [ an oscillator 23 and a timing 
generator 22 ] in the column side liquid crystal drive circuit specified as the slave mode, since the same 
liquid crystal drive circuit is used, these change-overs are performed in the switch SW1 - SW8 grade in 
the column side liquid crystal drive circuit specified as the master mode. In a master mode 2, if switches 
1-SW 4 turn on, liquid crystal drive timing signal STB and the frame signal FRMB are outputted from a 
timing generator 12, these signals will be inputted into the self control circuit 14, display RAM 15 and an 
output circuit 16 will operate [ the oscillator 13 with which the external resistance R1 for oscillators was 
attached will operate, ], and a liquid crystal drive output will be performed. Moreover, these signals are 
supplied also to the low side liquid crystal drive circuit 5 shown in a slave mode 3 and drawing 1 . 
Moreover, from a control circuit 14, the gradation level signals L1 and L2 are outputted, and these 
signals are supplied to slave modes 3-4 and the low side liquid crystal drive circuit 5. 
[0026] Since switches 5-SW 8 turned off the slave-mode liquid crystal drive circuit 3 and the oscillator 
23 and the timing generator 22 have stopped, STB to a control circuit 24, and a FRMB signal Although 
these signals are inputted from a master mode 2, display RAM 25 and an output circuit 26 are operated 
and a liquid crystal drive output is performed The frame signal FRMB inputted branches to three, and 
one of them is inputted into one input terminal of the pulse amendment circuit 29. Other one has the 
composition that the output and OR of the pulse amendment circuit 29 which are inputted into one input 
terminal of OR circuit or21 , and are inputted into one [ of this OR circuit or21 ] of other input terminals 
are taken, it is inputted into a control circuit 24, and one of further others is inputted into the self-test 
circuit 28. Moreover, the gradation level signals L1 and L2 were outputted from the control circuit 24, 
and it has inputted into the self-test circuit 28 as signal L1 ' and L2\ As mentioned above, signals L1 and 
L2 are inputted into the self^est circuit 28 from the control circuit 14 of a master mode 2, and it has to 
it signals L1 and L2, LI and the composition of L2' being compared, consequently the self^test circuit 
output REFRHB being generated, and being inputted into one terminal of the pulse amendment circuit 29. 
[0027] Next, with reference to drawing 3 , the configuration and actuation of the self-test circuit 28 of 
this operation gestalt are explained. If "H" is set to the self-test circuit output REFRHB by "H", the set 
signal S performs coincidence of a signal L1, L1\ and L2 and L2' by XOR 1-2 and NOR1 and any or an 
inequality occurs If "L" level is inputted into the data D of Philip FUROPPU FF 1 and the frame signal 
FRMB starts in the condition By the circuit where the signal consists of a delay circuit D1, an inverter 
circuit INV1, NOR-circuit NOR2, and an inverter circuit INV2 by setting the output Q of FF1 to "L" 
from "H" The self-test circuit output REFRHB is constituted so that it may become a part for the time 
delay of a delay circuit D1 "L" That is, it changes to the Nch transistor of the conventional self-test 
circuit shown in drawing 14 , and the inverter circuit INV2 is used. This is because it is necessary to 
initialize no column side liquid crystal drive circuits so that it may mention later. 
[0028] Next, with reference to drawing 4 , the configuration and actuation of the pulse amendment 
circuit 29 of this operation gestalt are explained. It is initialized by the reset signal RB and, as for the 
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amendment circuit output FRPW, "L" is set. If the self-test circuit output REFRHB of drawing 3 is 
inputted and Q output of FF10 is set to "H" from "L" in falling of the following frame signal FRMB at 
the time of the standup of the frame signal FRMB It has the composition that the "H" pulse signal for a 
time delay of a delay circuit D30 (PW1) is outputted from the amendment output FRPW after a part for 
the time delay Dy 1 of a delay circuit D20, by the delay circuit D20, the delay circuit D30, the inverter 
circuit INV1 0, and AND-circuit AND10. 

[0029] Next, with reference to drawing 5 , synchronous gap occurs in the liquid crystal drive circuit of 
this operation gestalt, and actuation until this gap returns is explained. The operating cycle of the 
gradation level signals L1 and L2 first outputted by the master mode 2 is explained using drawing 5 (B). 
As for 1 cycle, the frame signal FRMB serves as 1 cycle in four inputs of a low pulse signal of F1-F4, 
and, as for liquid crystal drive timing signal STB, 121 times of standup signals are inputted between the 
"L" pulse of the frame signal FRMB, and the following "L" pulse. 

[0030] When the "L" pulse is inputted to the timing of Fi of the first frame signal FRMB, the level of L2 
is reversed with the standup signal of an STB signal until L1= "H" and L2= "H" are outputted and then 
the "L" pulse of F2 is inputted by the 1st standup signal of liquid crystal drive timing signal STB. 
Henceforth, at the time of F2, the level of L2 is reversed in the 1st standup of STB so that it may be 
called L1= "L" and L2= "H" at L1= "L", L2= "L", and the time of F4 at L1= "H", L2= "L", and the time 
ofF3. 

[0031] Next, in drawing 5 (A), the case where a noise (N1) rides on the frame signal FRMB is explained. 
The system-reset signal RESETB enters first, it has become the initialization time amount of a liquid 
crystal drive circuit in between for 1 cycle [2 / L1 and / L ] S1, Y output serves as OFF (blackout) for 
flicker prevention of a liquid crystal display display, and Y output serves as ON after the following cycle 
S2. In the ON output of S2, synchronous gap occurs [ a noise N1 ] 1 pulse ****** case to the frame 
signal FRMB in the standup of 3 of the following liquid crystal drive timing signal STB. And by K6 of the 
detection timing K1-K10 of the self-test circuit 28 In falling of the frame signal FRMB which it becomes 
L1 !=L1\ and the "L" pulse signal occurs in the output REFRHB of the self-test circuit 28, is inputted 
into one side of the own pulse amendment circuit 29, and is inputted into other one side of this pulse 
amendment circuit 29 As shown in (PW1) of drawing 4 (B), the "H" pulse signal for a time delay of a 
delay circuit D30 occurs in the pulse amendment circuit output FRPW. The this "H" pulse is inputted 
into OR circuit or21 with the frame signal FRMB. The "H" pulse is added to the frame signal FRMB 
inputted into the control circuit 24 which is the output of this OR circuit or21 +one time. Although it 
progresses +one and signal L1' and L2' are set to "L" and "L" from the condition that the condition of 
the cycle of the gradation level signal of the own control circuit 24 is the cycle of the gradation level 
signal of a master mode 2 L1!=L1' and since the synchronization has still shifted from L2 !=L2\ to the 
following timing of K7 in falling of F4 of the frame signal FRMB The "H" pulse is again added +one time 
from the pulse amendment circuit 29 (PW2), and from the pulse amendment circuit 29, the "H" pulse is 
added +one (PW3), and is synchronized until it does in this way and can take a synchronization to the 
timing of K9. Therefore, without resetting which column side liquid crystal drive circuits 2-4, Y output 
turns into a display ON output, and it can avoid that a blackout is carried out also until it can cancel 
synchronous gap and synchronizes. 

[0032] Next, the 2nd operation gestalt of this invention is explained with reference to a drawing. The 
liquid crystal display with which the liquid crystal drive circuit of this 2nd operation gestalt is applied is 
the same as the liquid crystal display shown in drawing 1 , and that explanation is omitted. So that 
drawing 6 may be drawing showing the 2nd [ this ] configuration and connection relation of the master 
mode 2 and slave mode 3 in an operation gestalt and it may mention later by drawing 7 by OR circuits 
or21 and or22 with the configuration of the pulse amendment circuit 29 It is the same as that of the 
configuration of the 1st operation gestalt shown in drawing 2 except for the point which has the 
composition that OR of liquid crystal drive timing signal STB and the frame signal FRMB which are 
inputted from a master mode 2 is carried out to the output MASK of the pulse amendment circuit 29, 
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and they are inputted into a control circuit 24. Moreover, it is the same as that of the 1st operation 
gestalt which also shows the configuration and actuation of the self-test circuit 28 to drawing 3 , and 
these explanation is omitted. 

[0033] Next, with reference to drawing 7 , the configuration and actuation of a pulse amendment circuit 
in this operation gestalt are explained. It is initialized by the reset signal RB, and the pulse amendment 
circuit output MASK is in the "L" condition, and it is constituted so that it may be "L" of the self-test 
circuit output REFRHB, the pulse amendment circuit output MASK may be set to "H" and the pulse 
amendment circuit output MASK may be set to "L" from "H" in the standup of the following frame 
signal FRMB. 

[0034] Next, with reference to drawing 8 , synchronous gap occurs in the liquid crystal drive circuit of 
this 2nd operation gestalt, and actuation until this gap returns is explained. In addition, about the 
operating cycle of the gradation level signals L1 and L2 outputted by the master mode 2 shown in 
drawing 8 (B), since it is the same as that of the 1st operation gestalt shown in drawing 5 (B), the 
explanation is omitted. Next, in drawing 8 R> 8 (A), the case where a noise (N1) rides on the frame signal 
FRMB is explained. The system-reset signal RESETB enters first, it has become the initialization time 
amount of a liquid crystal drive circuit in between for 1 cycle [2 / L1 and / L ] S1 , Y output serves as 
OFF (blackout) for flicker prevention of a liquid crystal display display, and Y output serves as ON after 
the following cycle S2. In the ON output of S2, synchronous gap occurs [ a noise N1 ] 1 pulse ****** 
case to the frame signal FRMB in the standup of 3 of the following liquid crystal drive timing signal STB. 
And by K6 of the detection timing K1-K10 of the self-test circuit 28 Become L1 !=LT and the "L" pulse 
signal occurs in the output REFRHB of the self-test circuit 28. It is inputted into one side of the own 
pulse amendment circuit 29, and the output MSAK of this pulse amendment circuit 29 is set to "H." The 
output of each OR circuit or21 and or22 is set to "H", and the clock of liquid crystal drive timing signal 
STB and the frame signal FRMB inputted from a master mode 2 is not inputted into a control circuit 24. 
If a synchronization is henceforth established to the timing of K7 and the output REFRHB of the self- 
test circuit 28 is set to "H", the output MSAK of the pulse amendment circuit 29 will be set to "L", the 
clock of liquid crystal drive timing signal STB from a master mode and the frame signal FRMB will be 
inputted into a control circuit 24, and it will return to the usual actuation. Therefore, without resetting 
which column side liquid crystal drive circuits 2-4, Y output turns into a display ON output, and it can 
avoid that a blackout is carried out also until it can cancel synchronous gap and synchronizes. 
[0035] Next, the 3rd operation gestalt of this invention is explained^ with reference to a drawing. The 
liquid crystal display with which this 3rd operation gestalt is applied is the same as that of drawing 12 
explained as a conventional technique, and that explanation is omitted. Drawing 9 is drawing showing the 
3rd [ this ] configuration and connection relation of the master mode 2 and slave mode 3 in an operation 
gestalt, and that configuration is the same as that of the configuration of the conventional technique 
shown in drawing 1 3 except for the point of being inputted into the control circuit 24 as it is, without the 
self-test circuit output REFRHB and a system reset signal minding an AND circuit, and the point that 
the output REFRHB of a selfH:est circuit is inputted into each timing generator 12. 
[0036] Drawing 10 is drawing showing the connection relation of the gradation level signal generator 31 
built in the control circuit 24 of this 3rd operation gestalt. The gradation level signal generator 31 is a 
circuit which generates the cycle of actuation of drawing 1 1 (B) of L1 and L2, is initialized in the AND 
logic of the output REFRHB of a system-reset signal and a self-test circuit, and will be in the condition 
of signal L1= "H" and L2= "H" in the standup of the following liquid crystal drive timing signal STB (F1 
of drawing 1 1 (B)). 

[0037] Next, in drawing 1 1 (A), the case where a noise (N1) rides on the frame signal FRMB is explained. 
The system-reset signal RESETB enters first, it has become the initialization time amount of a liquid 
crystal drive circuit in between for 1 cycle [2 / L1 and / L ] S1, Y output serves as OFF (blackout) for 
flicker prevention of a liquid crystal display display, and Y output serves as ON after the following cycle 
S2. In the ON output of S2, synchronous gap occurs [ a noise N1 ] 1 pulse ****** case to the frame 
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signal FRMB in the standup of 3 of the following liquid crystal drive timing signal STB. And by K6 of the 
detection timing K1-K11 of the self-test circuit 28 Become L1 !=L1' and the "L" pulse signal occurs in 
the output REFRHB of the self-test circuit 28. Although this self-test output REFRHB is inputted into 
an own control circuit 24 and an own timing generator 22 and also the gradation level signal generator 
31 which was inputted into all other column side liquid crystal drive circuits, and was built in each timing 
generator and control circuit is reset To other control circuits of each control circuit, "H" of a system- 
reset signal continues as it is, and is maintained to them. Therefore, it can avoid now that Y output 
turns into a display ON output, and the blackout of it is carried out also until the display action of which 
column side liquid crystal drive circuits 2-4 can cancel synchronous gap and is synchronized, without 
being reset. 
[0038] 

[Effect of the Invention] The following effectiveness produces the liquid crystal drive circuit and its 
control approach of this invention in it being constituted and operating, as explained above. Since it 
considered as the configuration which synchronizes without using a system-reset function when 
synchronous gap occurred and synchronous gap was canceled, the blackout of a liquid crystal display 
display can be lost. Moreover, in the 1st operation gestalt and the 2nd operation gestalt, it is necessary 
to write as the configuration which synchronizes for liquid crystal drive circuit itself which synchronous 
gap produced, and to initialize no column liquid crystal drive circuits IC, the self-test circuit output 
REFRHB line which connects between each column liquid crystal drive circuit IC can be omitted, and 
simplification of a liquid crystal display can be attained. Since the Nch open drain of the REFRHB 
terminal for furthermore initializing all the column liquid crystal drive circuits IC becomes unnecessary, 
there is effectiveness, like further low consumed-electric-current-ization can be attained (for example, 
when it is eight VGA sizes, penetration current MAX5mA of a throughout can be reduced at the time of 
reset). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the equipment configuration of the liquid crystal display 

with which the 1st operation gestalt of this invention is applied. 

[Drawing 2] It is drawing for explaining the 1st operation gestalt of this invention. 

[Drawing 3] It is drawing for explaining the configuration and actuation of the self-test circuit 28 of this 
operation gestalt. 

[Drawing 4] It is drawing for explaining the configuration and actuation of the 1st of the pulse 
amendment circuit 29 of an operation gestalt which are shown in drawing 2 . 

[Drawing 5] It is drawing for explaining the synchronous gap dissolution actuation in the 1st operation 
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gestalt. 

[Drawing 6] It is drawing for explaining the 2nd operation gestalt of this invention. 

[Drawing 7] It is drawing for explaining the configuration and actuation of the 2nd of the pulse 

amendment circuit 29 of an operation gestalt which are shown in drawing 6 . 

[Drawing 8] It is drawing for explaining the synchronous gap dissolution actuation in the 2nd operation 
gestalt. 

[Drawing 9] It is drawing for explaining the 3rd operation gestalt of this invention. 

[Drawing 10] It is drawing showing the connection relation of the gradation level signal generator in the 
3rd operation gestalt. 

[Drawing 1 1] It is drawing for explaining the synchronous gap dissolution actuation in the 3rd operation 
gestalt. 

[Drawing 1 2] It is drawing showing an example of the liquid crystal display with which the conventional 
liquid crystal drive circuit is applied. 

[Drawing 13] It is drawing for explaining the conventional liquid crystal drive circuit. 

[Drawing 14] It is drawing for explaining the conventional configuration and actuation of the selfHest 

circuit 28 of a liquid crystal drive circuit. 

[Drawing 1 5] It is drawing for explaining the synchronous gap dissolution actuation in the conventional 
liquid crystal drive circuit. 
[Description of Notations] 

1 Liquid Crystal Display 

2 Column Side Liquid Crystal Drive Circuit IC (Master Mode) 
3-4 Column side liquid crystal drive circuit IC (slave mode) 

5 Low Side Liquid Crystal Drive Circuit IC 

6 System-Reset Signal 

7 CPU Interface Signal 

12 22 Timing generator 

13 23 Oscillator 

14 24 Control circuit 

15 25 Display ram 

17, 27, AND 10, AND20, AND30, AND40 AND circuit 

1 8 28 Self-test circuit 

19 29 Pulse amendment circuit 

31 Gradation Level Signal Generator 

or11, or12, or21, or22 OR circuit 

XOR1, XOR2 XOR circuit 

NOR1, NOR2 NOR circuit 

FF1, FF10, FF11, a flip-flop 

INV1, INV2, INV10 Inverter circuit 

D1, D10, D11, D20, D30 Delay circuit 

Nch N-channel MOS transistor 

DOOFB , Display FU output 

STB Liquid crystal drive timing signal 

FRMB Frame signal 

L1, L2 Master mode gradation level signal 
L1\ L2' Slave-mode gradation level signal 
REFRHB SelM:est circuit output 
RESETB System-reset signal 

FRPW, MASK Pulse amendment circuit output BEST AVAILABLE COPY 

N1 Noise rT 
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S1-4 Operating cycle of L1 and L2 
K1-K11 Self-test detection timing 
PW 1-3 Pulse amendment circuit output 
Y output Liquid crystal drive output 
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